Establishment of a miniaturized enzyme-linked immunosorbent assay for human transferrin quantification using an intelligent multifunctional analytical plate.
A miniaturized enzyme-linked immunosorbent assay (ELISA) with a reaction volume of 5 microl for human transferrin quantification has successfully been developed using an intelligent multifunctional analytical plate (IMAPlate 5RC96), the first miniature analytical platform capable of manually performing parallel liquid transfer, reaction, and analysis. This is the first article to validate the platform for the ELISA application. The data obtained from the standards in this miniaturized ELISA can well be fitted by a one-site binding reaction mode, the coefficient of variation (CV) of the whole plate for an artificial sample (spiking a known concentration of human transferrin into the assay diluent) is 7.0%, and the mean recovery is between 94 and 114% (n=96), comparable to the values from conventional ELISA in a 96-well format plate. The IMAPlate 5RC96-based miniaturized ELISA not only can reduce sample and reagent consumption to 5% of the conventional ELISA but also can shorten the reaction time. Combined with the advantages brought by miniaturization, the easy-to-handle, parallel, and simultaneous liquid transfer features of the IMAPlate 5RC96 provide a completely new lab tool for manually performing high-throughput ELISA. Our results demonstrate that the IMAPlate 5RC96 is a convenient, robust, high-throughput lab device feasible for miniaturized ELISA in an ordinary laboratory.